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1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

n^pof i n nT. ti0n T* P3te ? ted ° r deSCribed in a printed Publication in this or a foreign country or in public 
Sates m m ° re than ° ne Vear Pri0r t0 the date 0f a PP ,ication for P*ent in the United 

innthtrTH ti0 ?h W m -f !?2w d 0) an ap P |ication fo| - Patent, published under section 122(b) by 
another filed in the Unfed States before the invention by the applicant for patent or (2) a patent 

22? t ? ^ ? P Cat, ° n f ° r „ Patent by an ° ther filed in the United States b " fore the nienSon by the 
mS^^V%***? ^ intemati ° nal a PP ,ication fi,ed ""der the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 

2. Claims 1,2,3, 5, 6, 7,11,12,15,18,19, 24 and 25 are rejected under 35 

U.S.C. 102(e) as being anticipated by Wang (PG Publication 2003/0148042). This is a 

new ground of rejection. 

Wang discloses producing a nano-composite material by introducing nano-sized 

particles of aluminum oxide into a liquid material, together with a surface modifying agent which 
contains zirconium; see paragraphs [0098] and [0099], and Table 2 of Wang. The nano-sized 
particles are of a size as recited in instant claims 1 1 and 12; see paragraph [0076] of Wang. 
This mixture is ultrasonically agitated at a frequency as recited in instant claims 18 and 19; see 
paragraph [0074] of Wang. With respect to instant claims 24 and 25, the total amount of 
particles in example 2 of Wang is (4.32 +1.08)/ 103.78, or about 5.2%, which clearly meets the 
limitation of claim 24 and which the examiner is taking to meet the "up to about 5" limitation of 
claim 25. Thus, all aspects of the claimed invention are held to be fully met by Wang. 

3. Claims 1-12, 17, and 20-22 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Angeliu et al. (U.S. patent 6,251 ,159). 
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The prior art discloses dispersion strengthening of a metal by adding nanoparticles to a 
molten metal. A dispersing agent is also added with the particles; see Angeliu column 3, lines 
60-63. The materials used by Angeliu may be the same as those recited in the instant claims 
(see Angeliu column 3, lines 20-25), and may have a size and interparticle spacing as presently 
claimed; see columns 4-5 of Angeliu. With regard to claim 17, the examiner's position is that it 
would be inherent that any material which coats the nanoparticles would be at least one 
monolayer in thickness, as no particular minimum dimension for this monolayer is defined in the 
instant claim. Thus, all aspects of the claimed invention are held to be either fully disclosed or 
inherent in the disclosure of Angeliu et al. 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth ,n sectron 102 of th.s title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time The 

SnSi^tr?! !°k 3 PerS ? "^"9 ordinarv ski " the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over either Wang or Angeliu et al. 

The prior art references, discussed in items 2 and 3 supra, do not specify the shape of 
the nanoparticles employed in their respective processes as defined in claims 13 and 14. 
However, the use of nanoparticles having the shape(s) as presently defined would fall within the 
purview of the disclosures of Wang or Angeliu, i.e. one of skill in the art would expect that the 
composition of the particles relative to that of the molten material, rather than the shape of the 
particles, would determine whether a given type of particle would be suitable in the prior art 



Application/Control Number: 10/064,510 Page 4 

Art Unit: 1742 

processes. Thus, a prima facie case of obviousness is established between the disclosures of 
Wang or Angeliu et al. and the presently claimed invention. 



6. Claims 16 and 26-28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over the combined disclosures of Angeliu et al. and Wang. 

With respect to instant claim 16, Wang discloses a method as claimed except that Wang 
does not specify coating nanoparticles with a ceramic, an intermetallic, or a metal as presently 
claimed. However, Angeliu indicates that it was known in the art, at the time of the invention, to 
disperse nanoparticles using dispersion agents which are metals or ceramics; see, for instance, 
Angeliu column 3, lines 60-64. 

With respect to instant claims 26-28, Wang discloses dispersing nanoparticles within a 
molten material using a combination of ultrasonic agitation and a wetting agent, or material 
which according to Wang paragraph [0098] provides better compatibility between inorganic (the 
particles) and organic matrix (the liquid). Wang does not specify the inter-particle spacing 
recited in the instant claims. Angeliu, particularly claim 10 therein, indicates that it was 
conventional in the art at the time of the invention to form nano-composites having the presently 
claimed interparticle spacing by means of dispersing nanoparticles in a liquid matrix. 

Thus, the combination of Wang together with Angeliu et al. would have taught the 
presently claimed invention to one of ordinary skill in the art. 



7. In a response filed August 30, 2004, Applicant provided arguments with respect 
to the rejections made in the Office Action of June 24, 2004. To the extent that 
Applicant's arguments still apply, the examiner comments as follows: 
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a) The rejections based on McCullogh and/or Lin are withdrawn at this time as the Wang 
and Angeliu references are clearly more pertinent to the claimed invention. 

b) Applicant indicates that the Angeliu reference does not suggest the use of ultrasonic 
energy for dispersion of particles in the melt. While this is correct, the examiner notes that 
instant claims 1-17 and 20-25 do not require an ultrasonic step, i.e. the ultrasonic step is merely 
one option in a Markush group in independent claim 1. With regard to the remainder of the 
claims, the examiner believes that the newly cited Wang disclosure provides a proper basis for 
rejection of these claims, as set forth herein. 

8. Claim 23 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 





GPW 

November 23, 2004 



PRIMARY EXAMINER 



